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ADDITIVES AND OIL COMPOSITIONS 



This invention relates to improved oil compositions and improved add.t.ves 
therefor in particular to fuel oil compositions having improved low temperature 
flov. and especially filterabllity properties, and to additives enhancing a variety of 
fuel properties and providing operational advantages for fuel manufacturers and 



users. 
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Many oil, and particularly fuel oil, con^osHions suffer ,ron, the probler^ of reduced 
flo^abiliV and/or f,i.erabi.«y at lo« temperatures, due to the preap,ta.,on c, me 

alKane crystallisation at lo« temperatures is well known .n the art. AddrUve 
Tins to t«s prooier. Have been proposed .or many years in par^ouia^ 
ciolyn^ers o, emylene and vinyl esters such as vinyl acetate or vrny, prop,onate 
Z Len successfully used in commercial applica«ons and ^ we., documented 
in the patent literature. 

The pr»b.em of poor low temperature filterabllity has conventionally been 
^asL by the Cold Fl«er Plugging Point CCFRP") test, which determrnes «,e 
ease ^ which fuel moves under suction through a «lter grade -P-— J 
«e,d equipment. The detem,ina«on Is rBpeated periodically dunng steady 
Of me ue, sample, the lowest temperature at which the minimum accepub.e ev^ 
of fiiterabilUy is s«ll achieved being recorded as U» -CPPP" temperature o th^ 
sample The details of the CFPP test and cooling regrme are speeded ,n the 
European Standard method EN116. The CFPP test is acknowledged as a 

■--^aHaira-b™-sr.or-detem,iningfuel-perfo,n»«eand,_3j_su^^^^ 

adopted m many national fuel spedflcations. Such speciHcations set a number of 

. ™nimum technical requirements for fuels of particular grades, - -<^^ =h.g a 
minimum puality level below wh«t fuels are no. consklered technrcally fl. for 
purpose". 
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„e*n-,t. in mee«ng me required low .emperature aspects o, .he fue, spedficaUon. 

Jeria, can. when formulated within an additive composition or concentrat 
rr co« a polar r..ro,en^n,ainin, additive, aiso -P- - °- 
Uica, compatibility o, the additive blend and accordingly re^ me need ,or 

high quantities of polar solvent. 

Recently, the advent of more stringent fuel oil sulpha specifications has led ,o a 
deterioration in fuel oil lubricity. 

u « i^H in a need for fuels with reduced sulphur 
Environmental concerns have led to a need ^^^^^^^ 

content, especially d.esel fuel and kerosene H ^^^^^ 

- produce fu.s - ^-P^;-" ^ «, for example, polycyclic 
bonAponents ,n the fuel that «>"'*"'^ . an inaea-se in repbrted" 

aromaucs and polar compounds. The resuK has b 

... problem may ^ rnirsre^srs^— 

^t stricter requirements on ->^'^;"=';™^='° .^sterns, are being 

■ ^e^r:- — 

than present equipment. 

fi ipI is about 0.05% by weight. In 
A. present, a typical sulphur contennn a *ese^^^^^^ 

« Europe maximum sulphur evels ^ 001% (Class 1) 

Sweden grades o, fuel '^^^^^^^ "^^^^jL with a sulphur level below 
are already being introduced. A fuel 011 comp 
0 05% by weight is referred to as a low sulphur fuel. 

3, The co^ddUive material of this invention can also provide enhanced n,e, lubrid^ 
-^^^-6r--e1lmlnating the-need for.-.a_.conveati.n. 
lling the desired (or specified) fuel lubricity performance .0 be achieved. 

Other advantages of me invention will becon^ apparent from the following 

35 description. 
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,„ a second aspect, the inventlcn provides an additive concentrate compns.ng 
ei*er the additive composiUon of the firs, aspect, or (a), (b) and (c) as defined in 
the first aspect, in admixture «ith a compatible solvent therefore, 

,n a third aspect, the invention provides a ,ue, oi, composition comprising l.e, oil 
and either the additive or concentrate of the firs, or second aspect, or (a), (b) and 
(c) as defined in the first aspect. 

,n a fourth aspect, the invention provides a process for the manufacture of the fuel 
oil composition of the third aspect, comprising: 



(i) obtaining a fuel oil, and ' 

« Oi) blending therev^th either the additive or concentrate composition of any 
' preceding Cairn, or the components (a,, (b, and (c, as defned ,n any 
preceding claim. 

,n a m aspect, the invention provides the use of the reaction product (b) as 
,0 deftned in the first aspect as an additive for a fue, oil composition compns.ng (a, 
and (c) as defined in the first aspect. 

,n a Sixth aspect, the invention provides the use of the additive or concentrate 
composition of the first or second aspect in fuel oil. 

,n a seventh aspect, the invention provides a method of operating an oil refinery 
or fuel oil manufacturing facility comprising: 



25 



30 



(i, manufacuring a fuel oil with low temperature properties insuffcient to meet 
the required technical specification for that o.l. 
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R. represents hydrogen or a moie.y bearing a. leas, one hydrocarby, group, 

and 

R' represents a COOH or SO3H group or derivative thereof, and 
' . v*erein X and R' in reactants (10 and (iii)n,ay be the same or different. 

such embodiments o, (b) show excetlen, performance and provide, in particuta. 
e Lilent CFPP and lubricity enhancement. Most preferably, such embod ments 
Tb al also combined with the hydrocarbyl amine .0 give co-add,.,ves having 
r; llrnce », properties, including excellent CrPP and anU-seMng 
u oood lubricity pertomtance, especially in fuels havng sulphur 

good compatibility with (a) and (c). 
follows: 

Additive composition Aspects of the Invention 
(a) The Ethylene Polymer(s) 

Each polymer may be a hbmopolymer or a copolymer of ethylene w.h 

her unsaturated monomer. Suitable co-monomers .nclude 

.nnmers such as propylene, n- and i- butylene and the 
hydrocarbon monomers sucn as, pi , ^ ^ h 

. in thP art such as decene-1, dodecene-1. 
various a-olefins known »n the art. sucn 

tetradecene-1. hexadecene-1 and octadecene-1 . 
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.„oo*iiratPd ester or ether monomers, with 
Preferred co-monomers are unsaturated ester 

ester monomers being more preferred. 
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»Kic cnpcification "copolymer" refers to a polymer 
Within the meaning of this speciTicaiion, uu^ y 

obtained from two or more different co-monomers. 

Most preferably, (a) comprises an ethylene vinyl acetate or ethylene vinyl 
propionate copolymer, or a mixture thereof, or a terpolymer of ethylene and 
two Vinyl esters, each giving rise to polymer units corresponding to the 
above fom^ula. Particularly preferred are terpo.ymers of ethylene v.nyl 
acetate and a third unsaturated ester monomer, for example, selected from 
vinyl propionate, vinyl 2-ethyl hexanoate. or vinyl versatate. 

The Product of the Condensation Reaction 

- - riinre- aldehvdes or ketones or reactive 

Reacn, - -ean. a materia, which 

reactive equivalents include oligomers o, polymers of the aldehyde, 
acetals, or aldehyde solutions. 

The aldehyde may be a mono- or di- aldehyde and may contain fur*er 
The aldenyoe may ^ post-reaction 

,un*nal groups " J^ ^ carhon atoms, 

in the product b). The aldehy P ^^^^ 

alM or a.enyl. The aldehyde (i, may 
comprise a mixture of different aldehydes. 

Particularly preferred reactants (i) are formaldehyde, acetaldehyde. the 
Lty^ehydes and substituted analogues or reaCive equivalents thereo . 
Poridehyde and glyox ylic add (or pyruvic acid) are particularly 

preferred. 

Reacan. (ii, preferably comprises one or -^P-^; 
aromatic moiety bears one subsWuent of the formula XR . More 
Te^bly (ii) t^ars one substituen. of the formula R^ and most preferably. 
C^ne substituent of the formula -XR'. X Is preferably oxygen. 
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group, which may be branched or preferably slraight chain. The 
hydrocarbyl group in R' may be bonded directly to the oxygen or su phur 
aim (represented by X in .he formula -XR') or may be bonded ,nd,rectly by 
means of a functional group, for example on ester, ether, peroxtde, 
anhydride or polysulphide linkage. 

Preferably, where is hydrocarbyl. the hydrocarbyl group in R^/^ontains 8- 
40 carbon atoms, more preferably 12-24 carbon atoms, such as 12-18 
carbon atoms. 

Most preferably. R' is hydrogen. 

R' may independently represent those hydrocarbyl groups «.ntemplated as . 
Tclng part o, the moiety R', although ty^cal.y R' ar^ R= (where both are 

' --^e^|fsironaW-<^nearoma.ic«wil.-be~tfrom 

and may be the same or different on different aromatic mo,et,es. 

preferably R= is an alKenyl or, more preferably, alkyi group, n,ost 
^« containing less than 18 carbon atoms. It has been found that 
l"co" ains 18 or more carbon atoms and is linear, the effe<.,vehess 
^*e product (=) as a low temperature performance enhancng addUtve ,s 
Teduir More preferably, R' is a branched chain group, Preferably an 
XCup. Most preferred embodiments of R^ include 
alM groups containing less than 16 carbon atoms, for example 4 o 16 
ca*on atoms, such as groups containing 8. 9, 12 or 15 carbon atoms^ 
Groups containing 9 carbon atoms are most preferred. Minor amounts of 
short Chain alkyI groups (e.g. 4 carbons or less) may be present 

Reactant (ii) may be formed by the Friedel-Crafts reacUon. in the presence 
Ta su tal cltalyst, such as boron trifluoride and its oomplexes wtth 
ether, phenol, hydrogen fluoride, and such as alum,n,um chlonde or 
brom de In this reaction, under conditions we known ,n the ah. me 
•^„liSE-SoWliab«-with~group --XRV.s reacted^.w h^me^ 

aZpnate pre-cursor of the substi.uent R= (such as the correspondtng R 

,c halide) to form the desired reactant (ii). 
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„ is believed that the compositions of this invention contain bridges derived 
1 the ganic residue of the aldehyde linking the organic res.dues of the 
from the orga formaldehyde, methylene bridges 

aromatic compound. Th"=' J*^" " -^^^^^^ be limited by 

are formed. The invention, hov»ever, is in no way i 

reference to such bridges. The formation o, bridges may lead to linear or 
^lic maaomolecules containing units of (ii) and optionally (lu). 

An example of the condensation product was prepared by heaUng a s.i.ed 
mi^dure of 40g branched-nonylphenol, 5.75g of 95o/. parafomielde and 0.1g 
p-toluene sulphonic acid monohydrate in 50 ml xylene to 80-85»C for ^» 
bours, follov^ by reflux a. 150.,55-C for six hours, the water of reac^^on 

being continuously removed via a Dean and Star, receiver. The product 

had an Mn of 2050 and an Mw of 2940. 



35 



. • Hoc a number-average molecular weight (Mn). as 
one P-^-' <=>;^,^f '1 in the range of 500 to 

measured by GPC againsi pu.y y ^^^ferahlv 500 to 2,500. The 

10.000. preferably 500 to r^^^ and Mw are 

molecular weight distribution (Mw/Mn - ^^^^ ^ ^,,3 
measured by GPC) is advantageously .n the range 
preferably 1 to 1.5. such as 1 .3 to 1 .4. 

. . r r4 frnm a rpactant (ii) which comprises at 

rrai:r;:i=^^^ 

Cs or C,5 alkyi phenol. 

.e produc. (b, may be .n,.^^^^^^^ ^^^Z:tXT^:t 
one hydrocarby. subsWuon. Sue ^^^^ ^^^^^ 

admixture, but is P^^'^f ^^'^^ ^3^^^ 3, feast one amine, 
complexation. More preferably, (b) is reactea wi 
^e preferably to fom, the amine sal. derivative thereof. 

- ■ "„",J„ three or fol]rir^FififaironeTirWo7hydrocarbyl- 

^^^^,:'™;^C:"wrrsubstituents are most preferred. The 
substituents. ^-nes v^Uh two ^ ^^^^^^ 

substituents may be aliphatic for examp y 
contain up to 40 carbon atoms, for example up 
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ncnylphenol-formaldehyde-salicylic add condensation produc had an Mn 
of 1960 and an Mw of 2900. 

Allernatively, (b) may be obtained by the reaction of (i) and (ii) to form a 
ITenTation product, foiiowed by further reaction «i.h (iii) o fonn a 
Iduct therein the units derived from (iii) are for example predom.nanti 
err^rP^itioned. An example was prepared by heaUng a s ,rred 

r::: ^40^ nony,phenol. S.Sg of ^^1''^'^°';^^:^^^:;'^ j , ; 
toluene sulphonic add monohydrate in 50 ml xylene to 80-85 C for four 
h^ns fo lo^ed by addition thereto of 3.1g salicylic acid reflux for f,ve hours 
aUS2.^8-C. The water o, reaction was continuously removed v,a a Dean 
Tni lurK receiver. The resulting nonyl-pheno|.forma,deh^e-sa„cy„c acd 
condensation product had an Mn of 1 540 and an Mw of 2200. 

"w^emati^ely \b) ma7be Obtained by' me r^^^^^ 
"ra ion produd, followed by partial carboxylalion or sulphonaUon 
fuc^ra ome units derived from (ii) are converted in * 
■rctures corresponding to those of (iii). Such products also fall wrth,n «,e 
scope of this invention. 

More preferably, the products obtainable <~>»" '^J"' 
ere combined with at ^ ^ ^^^^^^^^^ 

rr".gT-;rr-^^^^^^^^ 

r,^Hves ■ Jeof; although sal. formation may addiUonal.y occur v,a any - 
OH substituents. 

Most preferred as the product (b) are embodiments obtainable '"m at least 

«*on als. f maldehyde or a reactive equivalent thereof, and W 
Tatonc add and wherein the amine is an alkyi or dialKyl am,ne preferably 
. . - .rslscribed above. and .cDffiS^BreLeraWy^selededJorm d.^^^^^ 
tallowamine, dicocoamine, and mixtures thereof. 

.headdi.ivecompositiono,thef,.tas.d.^ 

^tr . . vess., or tor 
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groups may contain non-hydrocarbon substituenls provided their presence 
Tes no. alter the predominantly hydrocarbon character o the gro p^ 
Examples include keto, halo, hydroxy, nitro, cyano, alkoxy and acyl. If the 
hydrocarbyl group is substituted, a single (mono) substituent ,s preferred. 

Examples of substituted hydrocarbyl groups include 2.hydn.xyethy^ 
^yT^xypropyl, 4-hydroxybuty,, 2-ketopropyl, ethoxyethyl, and 
pr~pyl The groups may also or altemat^ely conuin atoms other 
Z rJn in a chain or ring otherwise corr^sed o, 
Suitable hetero atoms include, for example, nitrogen, sulphur, and. 
preferably, oxygen. 

The polar nitrogen compound may comprise one or more amino or imino 
Lbs tuants. le especially, the or each amino or imino subst,tuen. . 
-boridedto amoietyvia anfntermediate linking group such - 
) S0,(-) or hydrocarbylene. Where the linking group is araorao, the 
substituent is part of a cationic group, as in an amine salt group. 

When the polar nitrogen compound carries more than one amino or imino 
^Z!. the linking groups for each substituent may be the same or 

different. 

suitable amino substituenls are long dhain C,.C. , pret^^b^ C-C., 
alkyl primal, secondary, tertiary or quaternary am.no subsftuents. 

Preferably the amino substttuent is a dialkylamino substituent, which, as 
" above may be in me form of an amir« salt thereof terfary and 
amines cln form only amine salts. Said alky, groups may be 

the same or different. 

Examples of amino substituents include dodacylamino, tetradecylamino, 
!o™o and hydrogenated tallow amino. Examples of secondan, am.no 
-■--S^^ui-dLadecylaminoand-methylbeheny.amino....M,«i^^ 

substituents may be present such as those derived from naturally 
of amino su substituents are the secondary 

' ::rha.r "ow ^ — e., tne alkyl groups of which are 

S from hydrogenated tallow fat and are typically composed of 
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Heterocydlo compounds suoh as ^^'^ 
' dihydroTndole, benzofuran. coumann, isocoumann, benzoth.ophen, 
carbazole and thiodiphenylamine, 

M Non-aromalicor partially saturated ring systems sud, « -«^«" 
' decahydronaphlhalene), ai>inene, cardinene. and bomylene, and 

M) Three-dimensional st^ctures such as norbomene, bicycloheptane 
(i.e. norbomane), bicycloodane, and bicyclooctene. 

Examples of polar nitrogen compounds are described below: 
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Amine safts and/or amides of mono- or poly- carboxyhc aads o^ 
rie equivalents mereof (e.g. anhydrides), e.g. hav,n9 1-4 
^SkLic acid groups; Each may be made,, for . example, by 
rZ a.rast one molar proportion o, a hydr^rby, substituted 
amine with a molar proportion of the acid or ,ts anhydnde. 

When an amide is formed, the linking group is -CO-; when an amine 
salt is formed, the linking group is -COil ). 

The acid may be cyclic or non-cyclic. Examples of cyclic moieties 
'hose where L acid is cyclof«xane 1 ,2.dicarboxy.,c aad; 
0^10 ane , .2-dicarboxylic add; cyclopentane 1,2.dicart,oxyl,c 
^c^ and aphthalene dicarboxylic add. Generally, such acds have 
5 13 "rbon atoms in the cydic moiety. Preferred such cychc ac^s 
arrbTnzene dicarboxylic acids such as phthalic aad, .sophthal.c 
add and terephthallc add, and benzene tetraca*oxyl,c acds sud, 
as pyromelletic acid, phthalic acid being particularly P-f-red JS- 
a1| 2H.534 and EP-A.272,889 describe polar nitrogen compounds 
containing such moieties. 

Examples of non-cydic adds are those when the acid is a long chain 
"alkylene substituted dicarboxylic add such as a succ.n,c 
add, as described in US^-4,147,520 for example. 
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(a) Ethylenically unsaturated when A and B may be alkyi. alkenyl 
or substituted liydrocarbyi groups or, 

(b) Part of a cyclic structure which may be aromatic, polynudear 
aromatic or cyclo-aliphatic, 

it is preferred that X-R^ and Y-R^ between them contain at least 
three alkyl. alkoxyalkyl or polyalkoxyalkyi groups. 

Multicomponent additive systems may be used and the ratios of 
additives to be used will depend on the fuel to be treated. 

(iii) Amines or diamine salts of: 

(a) A sulphosuccinic acid, 

(b) An ester or diester of a sulphosuccinic acid. 

(c) An amide or a diamide of a sulphosuccinic acid, or 

(d) An ester amide of a sulphosuccinic acid. 

Chemical compounds comprising or including a cyclic ring system 
the clpound carding at least two substituents of the genera. 
, ■ formula (1) below on the ring system: 

where A is an aliphatic hydrocarbyl group that is optionally 
r^errupted by one or more hetero atoms and that is straight cha.n or 
bached and R^ and R^ are the same or different and each .s 
indepTnden^^^ a hydrocarbyl group containing 9^0 carbon atoms 
optlally interrupted by one or more hetero atoms, the subst.tuents 
being the same or different and the compound optionally be.ng .n. 
the form of a salt thereof. 

Preferably. A has from 1-20 carbon atoms and is preferably a 
methylene or polymethylene group. 
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(iv) 
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The most preferred polar nitrogen compounds are those wax anti- 
settling additives comprising the amides and/or amine salts, or 
mixtures thereof, of aromatic or aliphatic polycarboxylic acid (or 
.reactive equivalents thereof) and alkyi or dialkyi amines, such as 
those formed from the following: 

. (i) Benzene dicarboxylic acids (or anhydrides thereof), such as 
phthalic anhydride [which isomers?]. 

(ii) Alkylene di- or polyamine tetraacetic or tetra propionic acids, 
such as EDTA (Ethylene Diamine Tetraacetic Acid), and 

(iii) AlkyI or alkenyl substituted succinic acids. 

The preferred amines include dialkyi amines having 10-30. 
preferably 12-20 carbon atoms in each alkyl chain, for example 
dihydrogenated tallow amine or dicocamine. or mixtures thereof. 

compounds resulting from the reaction of phthalic anhydride and 
dialkyi amines, such as those specified above, are most preferred. 



Co-additives 

The additive composition may additionally comprise one or more co-additives 
u efu tfuel oi. compositions. Such co-additives include other cold flow 
imploving additives, sud, as one or more additives selected for the .o,iow,ng 

classes: 



(i) comb polymers 

(ii) linear ester, ether, ester/ethers and mixtures thereof; 

(iii) non-ethylene hydrocarbon polymers, and 

(iv) hydrocarbyTated aromatic compounds. 

Such co-additives are described in more detail below. 
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♦ mniP ratios their sum being 1 and m being finite 
and m and n represent mole ^^^^ ^^^^ ,3,, ,ess than 1, 

and being up to and including 1 ^^^^J^'^^ ^^ , ^ .^e range 

„ b«^^^^^ - 
of from 0 to 0.6. R advamag y preferably 12 to 18. 

preferably, R is a hvdrocartJVl group with from 1 to 30 carbon 

advan.age«.s,y I ,Le, more preferably 10 

By "sVly brar,ched- is meant having a single methyl branch. 

:r,h:;r:i ^o'^lJt^ or more aif^ren. comb 

copolymers. 

ovamDle be copolymers of maleic anhydride 
The comb polymers "^^^^^^ ^.^^ted monomer, e.g. an a- 
„ or fumaric aad and f f ^"^ ' ,^ acetate as desalbed in 

Olefin or an ""^-'-^•«<'/^'^;'J°;;T;3l„tia, ha. ecuimolar amounts of 
EP.A.214,786. It is ^^'-^ " ^o ^^^^^^^^^^^^ .n the range of 2 to 1 
„e comonomers be u ed alll^ug^^^ P ^^^^ „p„,^eraed 

and 1 to 2 are suitable. Example ,.,„,^„e, 1-tetradecene, 

Witt, e.g. maleic f Vdr^^ J" ^ 
l^exadecene, 1-octadecene, and siytene. 
polymer include methacrylates and acrylates. 

ociprified bv any suitable technique and although 
The copolymer may be ^^^^^^^ „ ^ acid be at 

preferred i. -' -^^"rrathols Ich may be used include 
least 50% eslenfed. Examples ot n-octadecan-1- 

..^^^^■.MIS^^^^^^^ per Chain, for 

<,,. The alcohols may also .nclude up ^ .^.^ibed in 

r^^^rrrxter^r ^^^^^^ - .ngie ^,.1 

35 EP-A-213.8/'a. me fn use cure alcohols rather than alcohol 

rr sraTmii^etrx ^^^^^^^^^^^ « -^^^ - - - 



PCT/EP99/03306 

WO 99/61562 



10 



15 



A n hpyadecene-1 (for example, as described in 

3 copolymer is for -^-'''^^ " '^^'^.^^.^ Jkhowp in tt,e art, for 

example have an isotacticity of 75% or greater. 

• « CO P<?ter ether ester/ether compound or 

■ sulphur arid/or nitrogen atoms. The linking group may r y 

3, ^^^^ - .0. Y-r:r 

r^li^r atrrr rJ^J..., ^^.p .an. .a. . 
used. 

Pr.era.,y. ccpouna .as aUeas, Jwo of - 
„„ear cHain may include '^^ ^^^^^^sai^ alKyl groups, .here 
groups. '3*3 wl,lch chains may overlap, 

.ay be .ore '^an one o su^ ona n, ^ ^^^^ 
The linear chain or chains may piuviuc y 
any two such alkyl groups in the compound. 

ot^mc if oresent are preferably directly interposed 
The oxygen atom or atom^^J^^^^^^^^^^^ J ^^^ ^^^^^,3, ,3 provided in 
between carbon atoms in the - - J ^^^^^ p„y.o.y3.ky.ene 
the linking group, if present, in the for ^^^^^^ 
group, said oxyalkylene group preferably having 
" examples being oxyethylene and oxypropylene 

nitrogen atoms. 
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pcyoxypropylene glyco,, .ay be .olecaled but K is preferred mat me slyoo, 
should be substantially linear. 

suitable Oiyco. oenera„y are ^-;^^:Z:::T:^^ 

(PEG) and polypropylene f J^^J^^^^'^^;; p,,erred and fatty 

,00.05,000 pre^rabya ou 00^^^^^^ 

aiesters, — ^n rp^^l— 

-''"'^ ^rrHar bo rdC: wnen Jor amounts o, 
component is a narrow do. s manufacturing 

-monoeihars and *^imX for active perforr^ance .hat a 

process, -V 7^e^-;^ 1.^^^^^^^^^^^^ ,^ ^^^,^^,3,, ,,3,, „ 

rrnll "^yeJene .ycol, polyp^pylene .yco, or 
poUylene/polypropylene glycol mixtures are preferred. 

Other suitable esters are U«se obuinable by the reaction of 

„ an aliphatic monocarboxylio a.d having 10 to 40 carbon atoms, and 

, an alKoxylated a,ipha.ic monohydric alcohol, wherein .he alcohol 

g,eaterthan18carbonatomsphortoal.oxylationandwhere,nme 

degree of alkoxylaUon is 5 to 30 moles of alkylene oxide per mole of 

alcohol. 

The ester may be formed from a single add reaCant (1) and single aU»^l 
" Lltoi^rfrom-— ofacids(Ooralcoho,s,ii,orbot.^ 

rle a mixture o, ester products will be fohned which may be used 
:LTLpara.ioni,desired, or separatedtog,ve discrete products before 
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use. 
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carbon number prior to alkoxylation should be above 18 and preferably 
within the preferred ranges recited above. Preferably, the individual 
alcohols in the mixture should not differ by more than 4 carbon atoms. 

The esterification can be conducted by normal techniques known in the art. 
Thus for example one mole equivalent of the alkoxylated alcohol is 
esterified by one mole equivalent of acid by azeotroping In toluene at 1 10- 
120'C in the presence of 1 weight percent of p-toluene sulphonic acid 
catalyst until esterification is complete, as judged by Infra-Red 
Spectroscopy and/or reduction of the hydroxyl and acid numbers. 

The alkoxylation of the aliphatic alcohol is also conducted by well-known 
techniques. Thus for example a suitable alcohol is (where necessary) 
melted at about 70'C and 1 % of potassium ethoxide in ethanol added, 
the mixture thereafter being stirred and heated to 1 0O'C under a nitrogen 
sparge until ethanol ceases to be distilled off. the mixture subsequently 
being heated to 150'C to complete fomiation of the potassium salt. The 
reactor is then pressurised with alkylene oxide until the mass increases by 
the desired weight of alkylene oxide (calculated from the desired degree of 
alkoxylation). The product is finally cooled to SCC and the potass.um 
neutralised (e.g. by adding an equivalent of lactic acid). 

(iii) The non-ethylene hydrocarbon polymer may be an oil-soluble 
hydrogenated block diene polymer, comprising at least one crystallizable 
block, obtainable by end-to-end polymerisation of a linear diene. and at 
least one non-crystallizable block, the non-crystallizable block being 
obtainable by 1 .2-configuration polymerisation of a linear diene. by 

- polymerisation of.a branched. diene, or by a mixture of such 

polymerisations. 
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The additive 



concentrate composition (second aspect of the invention) 



5 The concentrate comprises either the additive as defined above, or (a), (b) and (c) 
as.def.ned above, in admixture v^ith a compatible solvent therefor. 

Conoentrates oomprising the additive in admixture with a carrier liquid (e.g. as a 
solution or a dispersion) are eonvenlent as a means for Incorporating the add,t,ve 
,„ into bulk oil such as distillate fuel, which Incorporation may be done by methods 
Known in the art. The concentrates may also conUIn other additives as requ,red 
and preferably contain from 3 to 75 wt %, more preferably 3 to 60 wt %, most 
preferably 10 to 50 wt % of the additives preferably in solution in oil Examples of . 
carrier liquid are organic solvents including hydrocarbon solvents, for example 
„ petroleum fractions such as naphma. Kerosene, diesel and heater o. aroma.,c 
hydrocarbons such as aromatic fractions, e.g. those sold under the SOLVESSO 
tradename; alcohols and/or esters; and paraffinic hydrocarbons such as he>^ne 
and pentane and isoparafTns The carrier liquid must, of course, be selected 
having regard to its compatibility with the additive and with the o,l. 

" The additives of the invention may be incorporated into bulk oi, by other methods 
such as those known in the art. If co^ddltives are required, they may be 
incorporated into the bulk oil at ^ same time as the addiUves of the Inventton or 
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at a different time. 



The fuel oil composition (third aspect of the invention) 



The fuel oil composition comprises either the additive or concentrate composition 
30 denned above, or (a), (b) and (c) as wax defined above, in admixture with a mapr 

proportion of fuel oil. 
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vegetable oils are mainly triglycerides of monocarboxylic acids, e.g. acids 
containing 10-25 carbon atoms and have the following formula: 

CH2OCOR 

5 1 

CHOCOR 
I 

CH2OCOR 

v*ere R is an aliphatic radical of 10-25 carbon atoms which may be saturated or 

unsaturated. 

Generally, such oils ccntair, glycerides of a number of acids, the number ar,d kind 
varying witt^the source vegetable of the oil. 



Examples of oils are rapeseed oil, coriander oil, soyabean oil, cottonseed o,l 
sunnlr oil, castor o„, olive oil, peanut oil, maize oil. almond 0,1 palm Ke™ o,l, 
^conut oil, mustard seed oil. bee, tallow and .sh oils. Rapeseed o,l, which is a 
mi>dure o, fatty adds par«ally esterified with glycerol, is preferred as . ,s ava.lable 
„ in large quantities and can be obtained in a simple way by pressing from 
rapeseed. 

Examples o, derivatives thereof are alkyi esters, such as methyl esters, of fatty 
acids of the vegetable or animal oils. Such esters can be made by 
25 transesterification. 

AS lower alM esters offatty acids, consideration may be given to the fom 
for example as commercial mixtures: the ethyl, propyl, butyl and especally methyl 
esters offatty acids with 12 to 22 carbon atoms, for example of lauric acd 
» myhsucacid; n^^gihcad. palmitic aad. palmitoleic acid, stearic-^ oe,oac.d. 
elaidic acid, petroselic acid, ricinoleic acid, elaeostearic acid, linole,c acd, 
llnolenicacid, eicosanoic acid, gadoleicacid, docosanoic acid or eruc,c acd, 
^ich have an iodine number from 50 to 150, especially 90 to 125. M,.dures with 
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■he additives of the invention in order to achieve the properties required by 
rpedfi^ror custcer applications. Such fuel production proc^sse 

a,so provide the ret.ner or rirer^- - 

ir^r^raT^car ^^^^^^^^ ... 

through the use of performance-enhancing additives. 

„„e use aspect ot the —-7;^^^^^ 

~r rcP^rr r " 2— l improve .e, wax 

problem of CFPP regression u v Alternatively (b) may be used 

settling parfor,nance and/or '"^«VJ>erfon^n- ^ " p o"'^« L same 
in additive compositions compnsing (a) and (c) in ..... .„,j,„„„. 

te^nicai advantages upon addition of .he combination of addUives to ^ fuel. 

X .u • .««»ir>n thP additive or concentrate, or (a), (b) and 

lov>^ temperature filterability performance), and/or luonciiy p 
anti-settling performance of the fuel. 

..thpr asDBcts of the invention, the preferred 
r:rero,rt.rrr:o:e as des^bed und. .e add«ive 
composition aspects of the invention. 

The invenuon v,il, now be described by means of example only as follows: 
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Example 1 : Avoidance of CFPP regression 

I f.«i 1 nhtained from a service station in the 
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Fuel 1 had the following characteristics: 
Cloud point 



wo 99/61562 



PCT/EP99/03306 



-39- 



Experiment 
No. 



10 



1 
2 
3 
4 



5 
6 
7 
8 



9 

10 

11 



(a) EVA 



present 
present 
present 

presenj^ 



present 
present 
present 
present 



present 
present 
jresent 



Additives 
(b) Additive B in 
ppm (w/w) 



None 
None 
None 
None 



B1 B2 
B4 

50 

50 



50 
50 



B3 



50 



50 



50 



(c) Additive 
C in ppm 

(w/w) 



none 
50 
75 
100 



50 
50 
50 
50 



75 
75 
75 



CFPP 
(»C) 



.20*'C 
-18X 

-irc 
-irc 



CFPP 

Regression 



-22"C 
-24*C 
.27**C 
-27"C 



.15*C 
-22"C 
-24'C 



N/A 
2X 
9'C 
9X 



.2"C 
.4X 
-TO 
-7X 



5X 
.2X 
-4*C 



frnm T.ble 1 the combination of EVA copolymer and wax ant,-settl.ng 
AS seen from Table 1 the co ^^a^pK,9'C. In contrast, Inclusion 

additive C showed sianificanl CFPP ™9«'''°" " l ^itn 
o, co-addilivss B. to B. Inclusive gave ^"^' ^''^J'^ZZ CFPP at 75 
additive C a, 50 ppm. Similarly, addifves ^^^^"^^ZTcFFP regression 
ppm 0, Addit.eC U,e -d Jum. a .a.ve^^^^^^^^ ^.^^^^ 

'':::ZT:o:7Z:::^'^ 3, .0 .C (e^anment I.e. a 4.C 
improvement in fuel performance. 
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Example 2: Enhancement of wax anti-setUing performance 

, , 9 irealed with ethylene vinylester copolymer additives to 
:erCFrpC:*e^^^^^^^^^ - sL additives, tf,e resulU being shown 
in Table 2. 



20 Table 2 



. CFPP and wax antisettUng results in Fuel 2 



Experiment 
No. 


(a) ethylene 
copolymer 


Addit 
(c) Additive 
C in ppm 
(w/w) 


ves 

(b) Additive b in ppm 
(w/w) 


CFPP 

ro 


% Wax 
Settled at 
10"C below 
Cloud 
Point 
10 


12 


1 present 


1 none 


None 


.16'C 





omrrT /PIT! .F. 7/i^ 



wo 99/61562 



PCT/EP99/03306 



■ 41 



18 






622 ' 


19 




150 ppm 


557 


20 


75ppm 


75 ppm 


434 


21 


150 ppm 




531 



The combination of C and Bs improved lubricity performance, at same total tr«at 
rate, when compared with either component above. 
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6 The composUion of claim 6. wherein (c) comprises at least one amine salt 
amide of a mono^r polycarboxylic add or reacUve equ,va.en. 

thereof 



5 7. 



The composition of claim 6. wherein (c) comprises one or more amides 
I r amine salts, or mixtures thereof, of a^matic or a phat. 
polycarboxylic acids or reactive equivalents thereof and alkyl-or 
dialkylamines. 

,0 8 The composition of any preceding claims, wherein the reactant (ii) 
Lprises at least one aliphatic hydrocarbyl-substituted phenol. 

9 The composition of any preceding claim, wherein (b) is combined with at 
,east.onaaminebearing.atieastonehydrocarbyls~ 

The composition of claim 9. wherein (b) is reacted with at least one amine 
to fomi the amine salt derivative thereof. 



IS 

10. 



11. 
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.hecomposiUo„ot3nvp.c.^n^.^^^^^^^^ 
Obtainable by the reaction between (\), w 
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substituent -R^, wherein: 

-ring at least one hydrocarbyl group; 
L rCsI^ 9roup selected from the list -COOH. -SO3H or a 

rie^l^^a^d in reactants (ii) and (iii) may be the same or d^erent. 

12 The composition of claim 11 wherein the reactant (iii) comprises salicylic 
-acid or at least. one substituted derivative thereof. 

•i- oi=.im 11 or 12 when read with claim 9 or 1 0. 
13. The composition of claim n or 1^ wi ici ■ 

f ^i^im A-^, wherein (b) is the reaction product of (i) 
:;a':r oTa J^L. « . one pheno,, 
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23. The additive composition obtainable by admixture of (b) and (c) as defined 
in claim 1 . 

24. The use of the composition of claim 23 in a fuel oil. 

' 25. A fuel oil composition comprising fuel oil and either the composition of 
claim 23. or (b) and (c) as defined in claim 1 . 
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